Hypertension is a complex multifactorial and polygenic disorder.
1 Polymorphisms in many genes have been implicated for predisposition to hypertension.
2-4 Siffert et al. 4 first demonstrated a positive relationship between the polymorphism C825T in the GNB3 gene encoding the b3-subunit of heterotrimeric G proteins, with increased levels of blood pressure. However, there are other studies that have failed to show significant results regarding the relationship between the polymorphism C825T in the GNB3 gene and blood pressure levels. [5] [6] [7] Therefore, we sought to evaluate the relationship between the C825T polymorphism in the GNB3 gene with the levels of blood pressure, and the prevalence of hypertension, in a Greek population-based sample of adults.
The 'ATTICA' study is a health and nutrition survey, which is being carried out in the province of Attica. During 2001-2002, 1514 men and 1528 women were, finally, enrolled. Of them, 375 (205 males and 170 females, aged 18-87 years old) were randomly selected and DNA extraction was performed. Genomic DNA was extracted from white blood cells. Polymerase chain reaction (PCR) was performed with the primers 5 0 -GCT GCC CAG GTC TGA TCC C-3 0 (sense) and 5 0 -TGG GGA GGG TCC TTC CAG C-3 0 (antisense). 4 PCR reactions began with denaturation at 931C (30 s), annealing at 631C (30 s), extension at 721C and a final extension at 721C (7 min). PCR products were restricted with 0.5 UbseDI (Fermentas), separated on 2.5% agarose gels and visualised under UV illumination. The T/T genotype yields one unrestricted band of 313 bp.
Arterial blood pressure was measured in all subjects, calm (30 min) and at sitting position. The mean value of three consecutive measurements of blood pressures was taken into account for the analysis followed on. Hypertension was defined as a systolic blood pressure X140 mmHg, and/or a diastolic blood pressure X90 mmHg, or the use of any antihypertensive medication. A 12-h fasting and abstinence from alcohol and coffee preceded blood sample collection. Details about the measurements and methods used in the ATTICA study may be found elsewhere. 8 Associations between categorical variables were tested by the use of contingency tables and the calculation of Fisher's exact test. Comparisons between normally distributed continuous variables and genotype groups were performed by the use of one-way Analysis of Variance (ANOVA). Comparisons between skewed variables and genotypes were performed using the Kruskal-Wallis test. Multiple linear regression analysis evaluated the association between blood pressure levels and the polymorphism, after controlling for potential confounders. All reported P-values are based on two-sided tests and compared to a significance level of 5%. SPSS 12.0 (SPSS Inc.) software was used for all the statistical calculations.
The frequency distribution of C825T polymorphism of GNB3 is: 38 (10%) for the T/T genotype, 146 (39%) for C/T genotype and 191 (51%) for C/C genotype. The T allele frequency was 29.6%, while the C allele frequency was 70.4%. Genotype and allele frequencies were in Hardy-Weinberg equilibrium in all groups (P ¼ 0.8). Table 1 presents the prevalence of hypertension and arterial blood pressure mean values of the participants according to their genotype status. No statistically significant differences were observed between GNB3 polymorphism and arterial blood pressure levels, as well as hypertension status (Table 1) .
The previous statistically insignificant associations were confirmed by the application of multiple regression analysis, after controlling for age, sex, treatment of hypertension, body mass index, smoking habits, physical activity status, family history of chronic diseases, as well as food items consumed.
Studying a sample of 375 Greek adult men and women without any evidence of cardiovascular disease we observed that the T allele frequency was roughly 30%, which is in accord to the data of previous studies. Siffert et al. 4 
demonstrated that in
Caucasian populations the T allele had an average frequency of 30%. On the contrary, in other ethnicities (like black Africans, black Americans and Australian aborigines) the T allele prevailed in 70-80% of the population, while the former frequency in East Asian population was about 50%. We have also found no association between the C825T polymorphism G-protein b3 subunit and the prevalence of hypertension. In addition, we did not find any relationship between the polymorphism and other cardiovascular risk markers, like body mass index, total cholesterol and triglycerides levels. Several investigators have issued several nongenetic factors as predictors of hypertension status, like obesity, smoking habits, nutritional habits, physical activity and psychological status.
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The results from our analysis remained similar, after controlling for several of the aforementioned factors, which enhance the eligibility of our reports. Several studies have evaluated the relationship between the polymorphism C825T in the GNB3 gene with the prevalence of hypertension. Some of them reported positive results, while others failed to show an association.
1-7,9-11 There are several theories in which way T allele correlates with hypertension. The 825T allele facilitates the production of a splice variant of the G-protein b3 subunit, which enhance the cellular signal transduction via pertussis toxin sensitive G proteins. Moreover, Baumgart et al. 12 reported an increased coronary vasoconstriction, after a bolus intravenous injection of a 2 -adrenoreceptor agonist in 825T allele carriers, while the same enhanced vasoconstriction in the skin microcirculation was presented in subjects with this allele after the infusion of noradrenaline. However, there are studies that they do not support the aforementioned relationship. In a multiethnic study, 11 of 5254 individuals from 55 native population samples from Africa, the Americas, Europe, Asia, Australia, and New Guinea the investigators showed conflicting results regarding the association between the C825T polymorphism and hypertension, and suggested that the high prevalence of hypertension associated with the 825T allele in some populations could be a consequence of obesity.
Our study has some limitations. Subjects for whom there was evidence for cardiovascular disease (through the medical history) were excluded from the study population. This exclusion criterion might underestimate the prevalence of hypertension (and potentially of the polymorphism hypothesized to be related to hypertension). Additionally, the better response of TT genotype to thiazides could confound the levels of systolic, diastolic blood pressure, but the equal distribution of antihypertensive treatment in the three genotype groups, and the low percentage of thiazide usage minimise this potential bias. Finally, the sample size of this work is relatively small, but it could not account for the statistical insignificance of the results since power analysis showed that we have 75% power to detect two-sided differences (in both prevalence and continuous measurements) 410% between groups of the study at Po0.05.
In conclusion, although some data, especially from Caucasian populations, establish a positive association between the C825T polymorphism G-protein b3 subunit and the prevalence of hypertension, the results from our, as well as other studies fail to establish this hypothesis. This could be partially explained by the younger ages of our study and the cardiovascular free subjects enrolled. The lack of consensus in this implication can be attributed to the ethnic disparity of this polymorphism, as well as to various environmental factors, or to other unmeasured characteristics of the participants. Further studies are needed to refute or confirm the hypothesis about the relationship of the investigated polymorphism with the prevalence of hypertension. What is known K Hypertension is a complex multifactorial and polygenic disorder, and polymorphisms in many genes have been implicated for predisposition to hypertension. K It has been demonstrated a positive relationship between the polymorphism C825T in the GNB3 gene encoding the b3-subunit of heterotrimeric G proteins and levels of blood pressure, in some but not all studies.
What this study adds K We did not find an association between the C825T polymorphism G-protein b3 subunit and the prevalence of hypertension or blood pressure levels among Caucasian men and women without any evidence of cardiovascular disease. K The lack of consensus in this implication can be attributed to the ethnic disparity of this polymorphism, as well as to various environmental factors, or to other unmeasured characteristics of the participants.
